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3-Sl*ft* . 
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V. C © V * K 0 Y X 7 * 7 X 7 7 U - ^ * . C<97X77U-^tlBIea 

ffil 15 7 X 7 7 U — /* . jKTMCTfiSEfflffiygfiP V . £ H » IC ¥ (f « fflO fi 0 V . £ 

«iE3ttt*tt. Hie y x ? 7 i/ -uvnfk «y§gffc® <; w it * ti. j& ie £ a «y is a* £ c as 
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18 !2 B 5£ fiP R , fflSE*fflffll«aJC»UTH5Ertl^«ffl'B3EaJ^. » 12 5S ffl ffi!) S fiP C « U 

Tism^iaisi^ «i B^mm'S.w&z/m&imms^.w cits? a z * * e cffl 
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a* le s 5& a? i* , «SEfiia«y«ffc»UTiB3Erft?*iaH5EaJv. « SESaia«!JfSfiP c« u 
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[ 0 0 2 5 ] 

C<Dft*t*"l*. Y7?7^/,<5BJftt)IX?1tT5 l t?)«iltIttftt3C^ 
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U - > 2 7 C *3 ft U 7EiTft7H I . 
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*.*tt** 8 6 1*, 77>UZ4fl)«A»caatny934®l«l»CEiril7ll 
3. C<4>«3-|fc##3 6t*. «3tft77 , J->27IClSlitT?K¥«fiH7j|q!IC-?'J(Cffi? , Jr 
ftfc-3**e-A3 5R. 3 5 G. 3 5 BtJSlltJ. C<4>^3-8t»#3 6f*. A 

ttCBftt ft 7 I) 1 • 
C 0 0 3 0 1 

IP53-737U, 7 7 >*^24<?)JHC3fi- 5 7Eirtl7ll3 . C91Ip13 - 7 3 7 

IS . l^a#»3 6»Ulllr<lfe3S^C-/,3 5R, 3 5G, 3 5B-£?KTil&H75ft 

j5.&fmn « v 75 ft icfiiqi * 1 ies - ««ft«#* t r 3 . c<?>iE£-«ftfia#r*. cy 
o y v 3 > s ©3X¥ffii^nia^ * . ;noinsiPiiitt^v ic «fe -> Tff^rft 3 . 
c o o 3 1 ] 

cej^^j^ - uaffi&siss eft i) Ttt , 3 6»^maira*.3^^t:'-^ 

35R. 35G. 3 5 B I* . 41 ft 3 - 7 3 7 » * « ife> ft fc« ft * J* C * -> 7 « ft * ft . 
=/t MY7 7lIy l-Z8tM,7S*#7 7'J->2 7t?KfiHSliilfi&IIiV 
S^Ctltl. CO^? 1 . *i^C-/x35R. 8 5G. 3 B B t SiU T^tQfi <9 
$ * S IC 7 > r* < > 7 t 7 U ^ C J: . 37-l>«#$*?ft3. 
[ 0 0 3 2 1 

7Z77U-Z*30*. iftlS ZVt*t7iBf^H7U?. 

[ 0 0 3 3 ] 

j§?f$«:c^5Jc , rftTi)i. :<57f F'JTxnffnu. te«ngm#(*?n&3i«& : i 

. 5E-6 [mm/t:] ) * U 7 <<> 7 > A - ^> 7 ?F£ Jff ? ft . tJIIMA^, x a 

-hff29B**«*.7*fl??ft7l)Z. C<i>*iXfcll2?Att. Sr#.#Z7'J->27* 

*j ft *■ ^KJgittQii??) 1 ; . ^^c-^^ajatzf&^^Daii Bt*i7iu. 

X3-h§32?Bl*. *3aiB2?A<?)Hiaai»»Jtll!l*ftZCJB-jTJifflrft. j§ » » «: 

ic^pjc r ft t u ? . 

[ 0 0 3 4 ] 

Y797I/-/.3 Of*. h")Y7 7*#2 9<?>Effl8PlCJR'JttttiiftZ.£?B&*§B# 

«Cf^rft, nK9YX?**Mt*»^J. C(i)7X57l/-A30tt, * W # 
mitX 0 . 9mm®S<9»« (»»3I#& : 1 2E-6 tmm/C] ) c J: ^ T»flf rft 
,.BBL»B9>lt*b7Ul. C<5YX97l/-^3 OS, yrP^TX?* 

#2?ci)X*-Ka'2?BlC«UTl3tl?TfilC}Jairftfe7U-^ffl l JSai30A>:. 7 U 
- /* «!J g 3 0A<9&J*#^£l?lIBC«8?ft;fe7l/-AEHffl53 0 B * t IB *. 7 «E5t 
r ft 7 I) 3 . 
[ 0 0 3 5 ] 

0©71/-/a«'JSS13 0 Aft, jKTIGHCTtflCMairftfe-^^gffl 
Wfgff 3 0 A L * . STB«VC¥ff CJSMrftfe-«fl>Sa3DflB«ai 8 0 AS ^£ . -gfflffi!JM 
fli 3 0AL£&f5Sfflfl l J§SSJ3 0 ASt^llYftlJItl 4^(9«ft.iS85 3 OAC^, t 
107111. 5/f F97Z9*»M<i)7*-h»nBH:. Y 7 9 7 L' -i, 8 0 <9lB 
MfiP 3 OAL^^5SffliI'JISfiP3 0 A8 C«tl7»«r ft7U 7 . 
[ 0 0 3 8 ] 

£ , ^«I3 Zft. 77.?7l/-i*3 09^Bfly£S53 0AC<9E#IC®ttffitC3* , Jtt 
it * ft 7 I) 3 . C<5t»I32ft. AHZZUZJ-mncftiUftfenvh'i: 
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>3 1 cijtr^cvci'j, y*F*>YX9*ttZ8tA**2 2<z>Wffiyicflfc^°jfign: 

1/711 Z i 
[ 0 0 3 7 ] 

v:^?, a » A 8 Z tt . 8U840 3£¥<?>«Jf##J*,l*0. TmmfiS^Xx^UZ 
# (*ft BB3I«& : 1 1 ~ 1 7E-6 [mm/t] ) C <t -j 71^7 417 u ? . c © a ft a 
3 2 tt . 0J *. I* El 4 . £ &f . ®5cj> (a.) £ &f ( ) IU ^ r <fc ? IC , it94 1 * . « ft 
SJ 4 2 * . BfflaHlfcSJ 4 8 V . t «i 2. 7 » J* 7 ft 7 U Z . 
[ 0 0 3 8 1 

r £ *> T , B 56 BP 4 11*, Y X 9 7 U - U 3 0 cj> g ffl $J §| fifl 3 0 A L £ 31 ffl ffi"J £ BP 3 0 
A8IC A tft i ?ft*SL-70567ft35JaE56fiP4 1 L£&f5SJ2B5£fiP4 1 8 * , 5 ffl E 56 BP 10 
41 L*3SfflB5£fiP41 8 Vtl}ltn^iSSi4 1 CV. tfil7U3. 
[ 0 0 3 ?] 

£ ffl E 5£ fiP 4 1 LI*, YX77l/-/.3 0<DSffllifl!S0ALi:}fl;. JKfiHCiB^ 
fe'>5 < 2SRf<!)SSA4 57-lffl«JS§3 0 ALCSS?H7U3. * . 3S5Z2B 
36 » 4. 1 8 tt . 0<DSMiffi3 0A8CKU. IIiVC5B^fe'>« 

< U 2ffiflr<?>8£&4 6?afiHi)«aP8 0A8C»»7tl7lH. Cft«i«fflB5£«J4 

1 L £ It 5S ffl B 56 8P 4 1 8 . #J *. I* 0 5 <?> ( ol ) (/>) IC m * J: ? IC . ft Y ft 7K 
J F«6H75lRl^^STi»V75l?llC}fio7BS a l l ftlC««:iC5Sili?-ft7l)7. 

[ 0 0 4 0 ] 

« £ fifl 4 2 I* . 7»y FOB 1 Cfftt l*ftH4 2 At*t 71) 3 . E ffl ® «fc 8P 4 3 20 
tt, B5£fiP4 1*«fcfiP4 2>:<9fSlCiaiti>ft3'*:"£fcfC. H5E§J4 1©S¥75lqlB5^* 
. ■T : Git)-«7SiaB5£i54 1 L*9SXQB5£fiP4 1 S*<4>fSlcaJfB5£fi04 1 C # H @ » Z 75 
|qllC}So7««:iCMMr4L7ll?. C<9lffl®ftfl3 4 3t3:. 1 If <5il8S4 

3At*U7llZ. 
[ 0 0 4 1 ] 

£ Jf A 3 2 IS . B6Q (ol) JS. ( i> ) C*t*»C, t«lK75l5]CJiair4LfeS 
fflB5£U 4 1 LJ£&*fiHH5£»4.1 8 tli7««b 7 U II. t ft ft f , 5 ffl B 56 BP 4 
1LR, 7X57l/-/.3a<95)aiiS30ALC8U. PKTfGHICft^fc'i^ftKVt 
2®ffi<P58«&4 5A£&fgffiZlC;B-57ilft;fc'>ft < Y t 1 © ffi <i> 5§ 8 & 4 5 B 7 § ffl 
flli»80ALC»«7tl7ll?. S . 5S ffl E 56 BP 4 1 Stt, Y X 9 7 1/ - 3 0 <5S 30 
ffl ffi>J ft BP 3 0 A 8 IC & U , SBflilVICJBofe^ft < V 2®Rf<<>8J£&4 6 Afi&f iZ 
C3fiT>7»*l*.'> ; »<^tiaW<?>®«*46B75Sia«ySfiP30A8IC»«rtL7U3 
. C<?>J;?ft#J£<i>B56BP4 1 tt. £ i% E 56 BP 4 1 C*0fiin:tt)X8P4 B t ft U T U 7 . 
[ 0 0 4 2 ] 

:tl^H5<5 (a.) £ 2/ ( i> ) > £ . Sie© (ol) JkZ/ ( i> ) ICa-v0fc«fc-?ft£ft£3 

2 i* . i&0«ttttf«;fflir;tnit3cvicj;o7»&Yft3. 

[ 0 0 4 3 ] 

CQSl^I 3 2 l^itflti, Jk& > '/ r h" 7 X 9 2 I v h Z 8 ©SHI 3 2 

C£2 : H«i'Effl<t>ll«IC-3l)7B)i0fl-fZ. « 3V . V r ^TXniy I- 2 8 <?> *ffl jE 7j fa 
I* . 5 ;t nT^lIyF^Btftffinitt^fiSf, FOTXn#2?<9)S; 40 

SllC^^tt 1 ). )§SS&56 7ft7. 
[ 0 0 4 4 1 

, »lXttfllC»U7tt, 07<? (ol) JkZ/ (i) C/Tv-rj;7IC, ft n A 3 2 . *t 
c?> £ ft B 56 BP 4 1 07X77I/-A8 0 <?> *3 8 fl'J IS BP 3 0 A C ^ 0 S CRS t filt 7ffi 
I7417U2. C<Z>95 1 HflSflJ?!*. BftfUtt, BI2,r#37515rinm*iK7ifc7. 
[ 0 0 4 5 ] 

±j£U*i.J;?n:aftJl3 2t77 9 7U-/,3 OCK'Jttit^Se. »Cft«IH«ffl"».C 
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(57) Abstract: 
Problem to be solved: 

To provide a cathode-ray tube device suppressing color 
deviation and capable of displaying a high resolution and a 
high definition image. 
Solution: 

A mask frame has long edge side walls in parallel with a 
horizontal axis H, short edge side walls in parallel with a 
vertical axis V, and opposite corner side walls connecting 
the long edge side walls and the short edge side walls. A 
support 32 is attached to the opposite corner side wall of the 
mask frame. The support 32 has a fixed part 41 fixed and 
abutting on the long edge side wall and the short edge side 
wall, an engagement part 43 engaging with a stud pin, and a 
bending elastic part 43 provided between the fixed part 41 
and the engagement part 42 and extending in a pipe axis Z 
direction from the longitudinal center of the fixed part 41. 

DOCKET # PFaj/m*! 

CITED BY APPLICANT 
DATE: 



[Claims] 
[Claim 1] 

The vacuum envelope that has the panel by which the 
fluorescent substance screen was formed in the inside, 
The electron gun structure that is arranged in the above 
mentioned vacuum envelope and emits an electron beam 
toward the above mentioned fluorescent substance screen, 
The shadow mask unit that countered the above mentioned 
fluorescent substance screen and has been arranged within 
the above mentioned vacuum envelope, 
It has the stud pin that protruded in the above mentioned 
vacuum envelope, 

The above mentioned shadow mask unit is mostly equipped 
with the mask frame holding rectangle-like the body of a 
shadow mask and this body of a shadow mask that has the 
horizontal axis and vertical axes which intersect 
perpendicularly mutually while having much openings in 
the above mentioned fluorescent substance screen and the 
field which counters, and the support for supporting this 
mask frame by the above mentioned stud pin of the above 
mentioned vacuum envelope, 

The above mentioned mask frame has the long side side- 
attachment-wall section parallel to a horizontal axis, the 
shorter side side-attachment-wall section parallel to vertical 
axes, and the diagonal side-attachment-wall section the long 
side side-attachment-wall section and the shorter side side- 
attachment- wall section are connected (diagonal), 
The above mentioned support is a cathode ray tube display 
that carries out the description of having the crookedness 
elastic section extended in the direction of a tube axis from 
the center of longitudinal direction abbreviation of the above 



mentioned fixed part while being prepared between the 
fixed part that is attached in the diagonal side attachment 
wall section of the above mentioned mask frame, and is 
fixed in contact with the above mentioned long side side- 
attachment-wall section and the above mentioned shorter 
side side-attachment-wall section, the engagement section 
which engages with the above mentioned stud pin, and the 
above mentioned fixed part and the above mentioned 
engagement section. 
[Claim 2] 

The above mentioned fixed part is a cathode ray tube 
display according to claim 1 characterized by having the 
long side fixed part fixed in contact with the above 
mentioned long side side-attachment-wall section, the 
shorter side fixed part fixed in contact with the above 
mentioned shorter side side-attachment-wall section, and the 
support fixed part which prepares a clearance between the 
above mentioned diagonal side-attachment-wall sections, 
and is arranged while being connected (fixed part / the 
above mentioned / the above mentioned long side fixed part 
and / shorter side)]. 
[Claim 3] 

The above mentioned crookedness elastic section is a 
cathode ray tube display according to claim 2 characterized 
by carrying out elastic deformation of the above mentioned 
body of a shadow mask in the direction kept away from the 
above mentioned fluorescent substance screen when the 
above mentioned mask frame displaces to the above 
mentioned stud pin side. 
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[Claim 4] 

The above mentioned fixed part is a cathode ray tube 
display according to claim 1 characterized by having the 
long side fixed part fixed in contact with the above 
mentioned long side side-attachment-wall section, the 
shorter side fixed part fixed in contact with the above 
mentioned shorter side side-attachment-wall section, and the 
support fixed part fixed in contact with the above mentioned 
diagonal side-attachment-wall section while being 
connected (fixed part / the above mentioned / the above 
mentioned long side fixed part and / shorter side). 
[Claim 5] 

The above mentioned crookedness elastic section is a 
cathode ray tube display according to claim 4 characterized 
by carrying out elastic deformation of the above mentioned 
body of a shadow mask in the direction put close to the 
above mentioned fluorescent substance screen when the 
above mentioned mask frame displaces to the above 
mentioned stud pin side. 
[Claim 6] 

The above mentioned long side fixed part of the above 
mentioned fixed part and the above mentioned shorter side 
fixed part are a cathode ray tube display according to claim 
2 or 4 characterized by having extended to band-like 
according to the direction of a horizontal axis, and 
perpendicular shaft orientations, respectively. 



[Claim 7] 

The above mentioned long side fixed part of the above 
mentioned fixed part and the above mentioned shorter side 
fixed part are a cathode ray tube display according to claim 
2 or 4 characterized by having a notch between the above 
mentioned support fixed parts while having extended in the 
direction of a tube axis. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a cathode ray tube display, and 
relates to the color cathode ray tube display equipped with 
the shadow mask that sorts out an electron beam especially. 
[0002] 

[Description of the Prior Art] 

In recent years, it is desired in high resolution and high 
definition cathode rays with a big screen, and the severer 
engine performance is demanded about the screen display 
engine performance. Especially the thing for which a 
working color gap is mitigated is one of the most important 
technical problems in all color cathode-ray tube 
development. 
[0003] 

In a color cathode ray tube display, in order to display a 
good image, a shadow mask unit needs to be arranged to a 
fluorescent substance screen at position relation. When the 
relative position of a shadow mask unit and a fluorescent 
substance screen displaces, the landing location of the 



electron beam over a fluorescent substance screen displaces, 

and problems, such as a color gap, are produced. 

[0004] 

The body of a shadow mask that constitutes a shadow mask 
unit is formed of the umber material of a low-fever 
expansive additive, in order to control doming at the time of 
high brightness use. Also, as for the spring holder for 
supporting the mask frame and mask frame holding the 
body of a shadow mask at a stud pin, it is desirable to be 
similarly formed with a low-fever expansive additive. 
[0005] 

However, a mask frame is formed with cheap iron material 
from a cost-side, and the spring holder is formed of the 
cheap stainless steel material which fulfills a spring property. 
The coefficient of thermal expansion of a mask frame and a 
spring holder differs from the coefficient of thermal 
expansion of the body of a shadow mask a decade grade. 
[0006] 

Like the heat process in the manufacture process of a color 
cathode ray tube display, a difference arises in the thermal 
expansion of the body of a shadow mask, and a mask frame. 
The ultra-thin body of a shadow mask will be easily 
deformed plastically, when pulled by the thermal expansion 
of a mask frame. For this reason, moderate elasticity is 
given to the skirt-board section of the body of a shadow 
mask with which a mask frame and the body of a shadow 
mask are welded. Thereby, the effect of the thermal 
expansion of the radiation direction (a horizontal axis and 
perpendicular shaft orientations) of a mask frame was eased, 
and the plastic deformation of the body of a shadow mask 
which can be set like a heat process is prevented. 
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[0007] 

But, it is represented on Fig. 11 (a) and (b) as especially a 
color cathode ray tube display high when a brightness 
screen is displayed, and when it passes like a heat process, 
the landing location of an electron beam displaces for the 
following reasons. 
[0008] 

That is, when mask doming arises in the abbreviation pars 
intermedia between a screen (Al) core and a screen 
periphery, the body of a shadow mask displaces to a 
fluorescent substance screen side. Thus, a gap arises in the 
physical relationship of the opening and the fluorescent 
substance screen that were formed in the body of a shadow 
mask. In this case, the landing location of the electron beam 
that passed opening of the body of a shadow mask changes 
toward the direction of a core of a screen. 
[0009] 

Also, when propagation and a mask frame carry out (the 
heat of the body of a shadow mask (A2)) thermal expansion 
to a mask frame, the periphery of the body of a shadow 
mask is pulled by the mask frame. For this reason, the body 
of a shadow mask is displaced to the side that keeps away 
from a fluorescent substance screen. In this case, the landing 
location of the electron beam which passed opening of the 
body of a shadow mask changes toward the direction of the 
circumference of a screen. 
[0010] 

The spring holder of the structure as represented on the 
mask frame diagonal section at Fig. 12 (a), (b), Fig. 13 (a) 
and (b) is arranged for this cure. For example, if a spring 
holder is compressed by the thermal expansion of a mask 



frame in the case of structure as represented on Fig. 12 (a) 
and (b), it will be made to move in the direction that keeps 
away a mask frame from a fluorescent substance screen 
along the direction of a tube axis, and the variation rate by 
the side of the fluorescent substance screen of the body of a 
shadow mask will be compensated. 
[0011] 

Also, if a spring holder is compressed by the thermal 
expansion of a mask frame in the case of structure as 
represented on Fig. 13 (a) and (b), it will be made to move 
in the direction that brings a mask frame close to a 
fluorescent substance screen along the direction of a tube 
axis, and the variation rate to the side that keeps away from 
the fluorescent substance screen of the body of a shadow 
mask will be compensated. 
[0012] 

Thus, landing change in the direction of a photograph center 
by mask doming in a screen center section and landing 
change in the direction of the screen circumference in a 
screen periphery were compensated, and degradation of 
local color purity is prevented. 
[0013] 

Also, according to JP 8-1 505 5B, although the holder fixed 
part is being fixed in the frame merits-and-demerits side, 
since a holder fixed part and the elastic engagement section 
have welded and combined discrete part, a manufacturing 
cost and assembly dispersion tend to produce them. And, 
since a fixed part and the vertical angle side side- 
attachment- wall section are also welded and a clearance 
cannot be established in a fixed part and the frame diagonal 
side-attachment-wall section, when a frame carries out 
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thermal expansion to a stud pin side, the variation rate of the 
mask frame cannot be carried out only to a tube-axial screen 
side. 
[0014] 

[Problems to be solved by the invention] 

Also, the fitting condition to the stud pin of a spring holder 

may not become homogeneity with four vertical angles by 

the manufacture variation of a spring holder and the 

installation location variation to a mask frame, the location 

variation of a stud pin, etc. 

[0015] 

In such case, if it sets and a mask frame carries out thermal 
expansion at the time of high brightness use, the amount of 
compression of a spring holder will become an ununiformity, 
and as represented on Fig. 14, (a) and (b), the variation rate 
to the direction of a tube axis of a mask frame will serve as 
an ununiformity by four vertical angles too. For this reason, 
it can twist on a mask frame and the body of a shadow mask, 
deformation arises, and the landing location of an electron 
beam becomes the factor that changes to imbalance. 
[0016] 

Also, it sets like the heat process in a manufacture process, 
and since the thermal expansion of a mask frame is sharply 
larger than the body of a shadow mask, if a mask frame can 
be twisted, the body of a shadow mask will be easily 
deformed plastically. For this reason, a heat process is 
before and after passage, gap can produce it in the physical 
relationship of opening of the body of a shadow mask, and a 
fluorescent substance screen, and an electron beam cannot 
be made to land to the target fluorescent substance, but color 
purity deteriorates. 



9 



[0017] 

Also, it is possible to form a fluorescent substance in the 
location that shifted beforehand in consideration of the 
plastic deformation of the body of a shadow mask and to 
amend landing. But, Fig. 14 (a) and (b) show, especially 
amendment of the rhombus landing by the screen vertical 
angle accompanying torsion deformation of a mask frame is 
complicated, and amendment is difficult for it. Even if it 
amends, by dispersion in the fitting condition of a spring 
holder and a stud pin, rhombus landing will not be stabilized 
but will vary. 
[0018] 

Furthermore, in order to make the variation rate of a mask 
frame and the body of a shadow mask carry out in the 
direction of a tube axis, a spring holder welds two spring 
plates and consists of conventional structures. But, while 
such a spring holder has complicated structure and having 
become the components which a manufacturing cost 
requires, the manufacture variation of the spring holder itself 
causes fitting variation. 
[0019] 

Also, the color cathode ray tube display in recent years has 
structure that torsion deformation of a mask frame tends to 
produce to heat, in order for the reinforcement of an 
absolute mask frame to fall by carrying out the thinning of 
the board thickness of the mask frame by low-costing, and 
carrying out the thinning of the body of a shadow mask by 
high-resolution. 
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[0020] 

This invention is made in view of the trouble mentioned 
above, and that purpose controls a color gap and is to offer 
the cathode ray tube display which can display high 
resolution and a high definition image. Also, the purpose of 
this invention is to offer the cathode ray tube display that 
can control torsion deformation of a mask frame by low cost. 

[0021] 

[Means for Solving the Problem] 

The cathode ray tube display by the aspect of this invention, 
The vacuum envelope that has the panel by which the 
fluorescent substance screen was formed in the inside, 
The electron gun structure that is arranged in the above 
mentioned vacuum envelope and emits an electron beam 
toward the above mentioned fluorescent substance screen, 
The shadow mask unit which countered the above 
mentioned fluorescent substance screen and has been 
arranged within the above mentioned vacuum envelope, 
It has the stud pin that protruded in the above mentioned 
vacuum envelope, 

The above mentioned shadow mask unit is mostly equipped 
with the mask frame holding rectangle-like the body of a 
shadow mask and this body of a shadow mask that has the 
horizontal axis and vertical axes which intersect 
perpendicularly mutually while having much openings in 
the above mentioned fluorescent substance screen and the 
field that counters, and the support for supporting this mask 
frame by the above mentioned stud pin of the above 
mentioned vacuum envelope, 
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The above mentioned mask frame has the long side side- 
attachment-wall section parallel to a horizontal axis, the 
shorter side side-attachment-wall section parallel to vertical 
axes, and the diagonal side-attachment- wall section the long 
side 'side-attachment-wall section and the shorter side side- 
attachment-wall section are connected (diagonal), 
The above mentioned support is attached in the diagonal 
side-attachment-wall section of the above mentioned mask 
frame, and it carries out the description of having the 
crookedness elastic section extended in the direction of a 
tube axis from the center of longitudinal direction 
abbreviation of the above mentioned fixed part while being 
prepared between the fixed part fixed in contact with the 
above mentioned long side side-attachment-wall section and 
the above mentioned shorter side side-attachment-wall 
section, the engagement section which engages with the 
above mentioned stud pin, and the above mentioned fixed 
part and the above mentioned engagement section. 
[0022] 

According to this cathode ray tube display, the support 
attached in the diagonal side-attachment-wall section of a 
mask frame has the fixed part fixed in contact with the long 
side side-attachment-wall section and the shorter side side- 
attachment-wall section, the engagement section which 
engages with the stud pin that protruded in the vacuum 
envelope, and the crookedness elastic section prolonged in 
the direction of a tube axis from the center of longitudinal 
direction abbreviation of a fixed part, and is constituted. 
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[0023] 

Therefore, by fixing a fixed part to the long side side- 
attachment-wall and shorter side side-attachment-wall near 
the diagonal side-attachment- wall section of a mask frame, 
the rigidity of the mask frame diagonal section to torsion 
deformation of a mask frame can be increased, torsion 
deformation of the mask frame like the heat process in the 
time of high brightness use and a manufacture process can 
be controlled, and the plastic deformation of the body of a 
shadow mask can be prevented. 
[0024] 

For this reason, a heat process is before and after passage, 
the physical relationship of opening of the body of a shadow 
mask and a fluorescent substance screen can be maintained 
in the same condition, and an electron beam can be made to 
land to the target fluorescent substance. Thus, degradation 
of color purity can be prevented. 
[0025] 

Also, this support can simplify that structure, increasing the 
rigidity of a mask frame, and can reduce manufacture 
variation and a manufacturing cost. 
[0026] 

[Embodiment of the Invention] 

The cathode ray tube display concerning the structure of 1 
implementation of this invention is explained with reference 
to a figures. 
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[0027] 

As represented on Fig. 1 the color cathode ray tube display 
is equipped with the vacuum envelope 10 formed with glass. 
This vacuum envelope 10 has the rectangle-like panel 22 
and the funnel 24 substantially. The panel 22 has the skirt- 
board section 21 which extended along the direction of a 
tube axis from the effective abbreviation rectangle-like 
section 20 and the periphery of the effective section 20. The 
external surface of the effective section 20 is formed in 
abbreviation flatness. The skirt-board section 21 is equipped 
with the stud pin 31 that protruded toward the method of 
inside in each of that corner section. 
[0028] 

The fluorescent substance screen 27 is formed in the inside 
of the effective section 20 of a panel 22. This fluorescent 
substance screen 27 is constituted by 3 color fluorescent 
substance layer of the shape of a stripe that emits light in red, 
green, and blue, respectively, and the light absorption layer 
(black stripe) that fills between these 3 color fluorescent 
substance layers. In the interior of the vacuum envelope 10, 
the shadow mask unit 28 that has a color sorting function 
counters the fluorescent substance screen 27, and is arranged. 
[0029] 

The electron gun structure 36 is arranged inside the neck 34 
equivalent to the small diameter part of a funnel 24. This 
electron gun structure 36 emits the 3 electron beams 35R, 
35G, and 35B arranged by the single tier in the direction of 
horizontal-axis H towards the fluorescent substance screen 
27. Also, this electron gun structure 36 passes along the core 
of the effective section 20 of a panel 22, and is arranged in 
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abbreviation same axle with the tube axis prolonged almost 

perpendicularly to the panel 22. 

[0030] 

The deflecting yoke 37 is arranged along the external 
surface of a funnel 24 which deflects the 3 electron beams 
35R, 35G, and 35B with which this deflecting yoke 37 was 
emitted from the electron gun structure 36 in the direction of 
horizontal-axis H, and the direction of vertical-axes V a 
deviation field is generated. This 1 deviation field is formed 
of the horizontal deflection field of a pincushion mold, and 
the vertical deflection field of a barrel type. 
[0031] 

In such a color cathode ray tube display, the 3 electron 
beams 35R, 35G, and 35B emitted from the electron gun 
structure 36 are deflected by the deviation field generated 
from the deflecting yoke 37, and scan the fluorescent 
substance screen 27 through the shadow mask unit 28 in the 
direction of horizontal-axis H, and the direction of vertical- 
axes V. At this time, a color picture is displayed by 
operating each electron beams 35R, 35G, and 35B 
orthopedically, and landing to the fluorescence layer of a 
specific color. 
[0032] 

By the way, it has the body 29 of a shadow mask, the mask 
frame 30, and support 32, and the shadow mask unit 28 is 
constituted, as represented on Fig. 1 - Fig. 4 . 
[0033] 

That is, the body 29 of a shadow mask is formed m the 
shape of (which has the horizontal axis H which intersects 
perpendicularly mutually, and vertical axes V) an 
abbreviation rectangle. This body 29 of a shadow mask is 
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formed of the umber material as a low-fever expansive 
additive (coefficient of thermal expansion: 1.5E- 
6[mm/degree C]), is equipped with measuring-area 29 A and 
skirt-board section 29B, and is constituted. This measuring- 
area 29 A is the curved surface of the shape of the 
fluorescent substance screen 27 and an abbreviation 
rectangle which counters, and has the opening 18 of a large 
number which an electron beam passes. Skirt-board section 
29B extends along the direction Z of a tube axis from the 
periphery of measuring-area 29 A, and is formed in the shape 
of a rectangle frame. 
[0034] 

The mask frame 30 is formed in the shape of an 
abbreviation rectangle frame so that it may be attached in 
the periphery of the body 29 of a shadow mask, and it holds 
the body 29 of a shadow mask. This mask frame 30 is 
formed with the iron material (coefficient of thermal 
expansion: 12E-6 [mm/degree C]) whose board thickness is 
about 0.9 mm, and it has the cross section of an about L 
character mold. Also, this mask frame 30 is equipped with 
frame bottom surface part it was connected [frame / right 
angle] mostly 30B, and consists of termination of frame 
side-attachment-wall section 30A which extended almost in 
parallel to skirt-board section 29B of the body 29 of a 
shadow mask, and frame side-attachment-wall section 3 OA. 
[0035] 

Frame side-attachment-wall section 30A of the mask frame 
30 has shorter side side-attachment- wall section 30AS of the 
pair that extended in parallel with long side side-attachment- 
wall section 30AL and vertical axes V of the pair which 
extended in parallel with a horizontal axis H, and four 
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diagonal side-attachment-wall section 30AC long side side- 
attachment-wall section 30AL and shorter side side- 
attachment-wall section 30AS are connected [30], 
, respectively. Skirt-board section 29B of the body 29 of a 
shadow mask is welded in long side side-attachment-wall 
section 30AL and shorter side side-attachment-wall section 
30AS of the mask frame 30. 
[0036] 

Also, support 32 is elastically attached near diagonal side- 
attachment-wall section 30AC of the mask frame 30. This 
support 32 is supporting the body 28 of a shadow mask 
possible [desorption] inside a panel 22 by stopping at the 
stud pin 31 prepared in the skirt-board section 21 of a panel 
22. 

[0037] 

By the way, support 32 is formed of the stainless steel 
material (coefficient of thermal expansion: 11-17E- 
6[mm/degree C]) whose board thickness, such as SUS403, 
is about 0.7 mm. It has a fixed part 41, the engagement 
section 42, and the crookedness elastic section 43, and this 
support 32 is constituted, as represented on Fig. 4, Fig. 5 (a) 
and(b). 
[0038] 

That is, the fixed part 41 has support fixed part long side 
fixed part 41L (which is fixed respectively in contact with 
long side side-attachment-wall section 30AL and shorter 
side side-attachment-wall section 30AS of the mask frame 
30) and shorter side fixed part 41 S, and long side fixed part 
41L and shorter side fixed part 41 S are connected (support) 
41C. 
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[0039] 

Long side fixed part 41L touches long side side-attachment- 
wall section 30AL of the mask frame 30, and is welded to 
long side side-attachment- wall section 30AL in (at least two 
/ welding / 45) that the horizontal axis H was met. Moreover, 
shorter side fixed part 41 S touch shorter side side- 
attachment-wall section 30AS of the mask frame 30, and are 
welded to shorter side side-attachment-wall section 3 OAS in 
(at least two / welding / 46) that vertical axes V were met. 
These long side fixed part 41L and shorter side fixed part 
41 S have extended to abbreviation parallel band-like along 
the direction of horizontal-axis H, and the direction of 
vertical-axes V, respectively, as represented on Fig. 5 (a) 
and (b). 
[0040] 

The engagement section 42 has engagement hole 42A that 
engages with the stud pin 31. The crookedness elastic 
section 43 has extended from support fixed part 41C to 
band-like along with the tube-axial Z direction between the 
center of longitudinal direction abbreviation of a fixed part 
41, i.e., long side fixed part 41L, and shorter side fixed part 
41 S while being formed between a fixed part 41 and the 
engagement section 42. This crookedness elastic section 43 
has at least one flection 43 A. 
[0041] 

Also, support 32 may equip with and constitute long side 
fixed part 41L that extended to the tube-axial Z direction, 
and shorter side fixed part 4 IS, as represented on Fig. 6 (a) 
and (b). That is, long side fixed part 41L touches long side 
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side-attachment-wall- section 30AL of .the mask frame 30, 
and is welded to long side side-attachment-wall section 
30AL by welding (at least one) point 45B left along with at 
least two welding point 45A and the tube axes Z in 
alignment with a horizontal axis H. Moreover, shorter side 
fixed part 41 S touch shorter side side-attachment-wall 
section 30AS of the mask frame 30, and are welded to 
shorter side side-attachment-wall section 30AS by welding 
[ at least one ] point 46B left along with at least two welding 
point 46 A and the tube axes Z in alignment with vertical 
axes V. The fixed part 41 of such a configuration has the 
notch 48 between support fixed part 41 C. 
[0042] 

The support 32 as represented on Fig. 5 (a), (b), Fig. 6 (a) 
and (b) is manufactured by bending and processing the plate 
of one sheet. 
[0043] 

Next, the installation location of this support 32 and the 
relation of the compensation by the support 32 of the 
shadow mask unit 28 are explained. Also, the amendment 
direction of the shadow mask unit 28 changes with the 
quality of the material of the member that constitutes the 
shadow mask unit 28, and molding curvatures of the body 
29 of a shadow mask, and is set up suitably. 
[0044] 

First, in the 1st example, as represented on Fig. 7 (a) and (b), 
the support fixed part 41 C prepares a clearance between 
diagonal side-attachment-wall section 30AC of the mask 
frame 30, and support 32 is arranged. In this 1st example, 
clearances are 3 to about 5mm. 



[0045] 

As mentioned above, when support 32 is attached in the 
mask frame 30, propagation and the mask frame 30 carry 
out (heat) thermal expansion to the mask frame 30 from the 
body 29 of a shadow mask especially at the time of high 
brightness use. Under the present circumstances, in 
connection with the mask frame 30 having displaced to the 
stud pin 31 side, elastic deformation of the crookedness 
elastic section 43 of support 32 is carried out in the direction 
that keeps away the body 29 of a shadow mask from the 
fluorescent substance screen 27. 
[0046] 

That is, at the time of high brightness use, the body 29 of a 
shadow mask produces doming locally by the collision of an 
electron beam, and the body 29 of a shadow mask displaces 
to the fluorescent substance screen 27 side. In coincidence, 
flection 43 A in the crookedness elastic section 43 of support 
32 is more greatly crooked compared with a steady state, i.e., 
the condition before thermal expansion, in connection with 
the mask frame 30 displacing at the stud pin 31 side. The 
body 29 of a shadow mask held by this at the mask frame 30 
to which support 32 was fixed, and this mask frame 30 is 
displaced to the side which separates from the fluorescent 
substance screen 27 relatively as compared with a steady 
state. Thus, the variation rate of the body 29 of a shadow 
mask by doming is compensated. 
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[0047] 

Then, in the 2nd example, as represented on Fig. 8 (a) and 
(b), as for support 32, the support fixed part 41C is arranged 
in contact with diagonal side-attachment-wall section 30AC 
of the mask frame 30. 
[0048] 

As mentioned above, when support 32 is attached in the 
mask frame 30, especially, it sets like the heat process in the 
time of high brightness use, and a manufacture process, and 
the mask frame 30 carries out thermal expansion similarly. 
Under the present circumstances, in connection with the 
mask frame 30 having displaced to the stud pin 31 side, 
elastic deformation of the crookedness elastic section 43 of 
support 32 is carried out in the direction that brings the body 
29 of a shadow mask close to the fluorescent substance 
screen 27. 
[0049] 

That is, in connection with the thermal expansion of the 
mask frame 30, the periphery of the body 29 of a shadow 
mask is pulled by the mask frame 30. For this reason, the 
body 29 of a shadow mask displaces to the side that keeps 
away from the fluorescent substance screen 27. In 
connection with the mask frame 30 displacing at the stud pin 
31 side, flection 43 A in the crookedness elastic section 43 of 
support 32 will be in the condition of having been extended 
more compared with the steady state, i.e., the condition 
before thermal expansion, at coincidence. The body 29 of a 
shadow mask held by this at the mask frame 30 to which 
support 32 was fixed, and this mask frame 30 is relatively 
displaced to the fluorescent substance screen 27 side as 
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compared with a steady state. Thus, the variation rate of the 
body 29 of a shadow mask accompanying the thermal 
expansion of the mask frame 30 is compensated. 
[0050] 

At the time of passage, if the force is added in the direction 
as fitting of support 32 and the stud pin 31 is uneven and 
represented on Fig. 14 (a) by the arrow head, the time of 
high brightness use and a heat process can be twisted as the 
mask frame 30 shows with a broken line, and they will 
produce deformation, and stress will concentrate them near 
the diagonal section of the shadow mask unit 28 especially. 
So, with the structure of this operation, torsion deformation 
is controlled by reinforcing near the diagonal section of the 
shadow mask unit 28, and increasing the reinforcement near 
the diagonal section of a mask frame using the support 32 
that was mentioned above. 
[0051] 

That is, as support 32 is formed near diagonal side- 
attachment-wall section 30AC of the mask frame 30 and it is 
moreover represented on Fig. 5 (a) and (b), the fixed part 41 
of support 32 is extended to band-like along with long side 
side-attachment-wall section 30AL and shorter side side- 
attachment-wall section 30AS of the mask frame 30, and it 
is fixing by welding these fixed parts to the side-attachment- 
wall section. While being able to increase the rigidity of the 
mask frame diagonal section to torsion deformation of the 
mask frame 30 and being able to control torsion deformation 
of mask frame 30 the very thing .by this, the plastic 
deformation of the body of a shadow mask can be prevented. 
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[0052] 

Also, as represented on Fig. 6 (a) and (b), while extending 
the fixed part 41 of support 32 along with long side side- 
attachment-wall section 30AL and shorter side side- 
attachment-wall section 30AS, by extending along the 
direction of a tube axis, the touch area of support 32 and the 
mask frame 30 can be expanded, and two or more welding 
points can be arranged in nonlinear. Thus, the rigidity of the 
mask frame diagonal section to torsion deformation of the 
mask frame 30 can be increased further. 
[0053] 

Next, the torsion deformation of the mask frame of the 
conventional example and the mask frame in this operation 
structure was measured and measured. A measurement 
result is represented on Fig. 9. In addition, this measurement 
followed, when a mask frame was formed by board 
thickness (about 0.9 mm, 1.6 mm, and 1.8 mm), respectively. 
As a conventional example, it constituted using the support 
represented on Fig. 12 (a) and (b), and as represented on Fig. 
7 (a) and (b) as this operation structure using the support 32 
represented on Fig. 5 (a) and (b), it fixed to the mask frame 
30 and constituted. Also, as represented on Fig. 10, 
measurement of this torsion deformation fixes b of a frame, 
c, and d points, and is measured as an amount of 
displacement of a points before and after adding a 1kg load 
to a points. Also, the amount of Fig. 9 is conventionally 
shown as a ratio of the amount of displacement of this 
operation structure to tubing. 



23 



There is so little torsion of the direction of a rhombus that 

the amount of displacement is small. 

[0054] 

As represented on Fig. 9, also when the mask frame 30 was 
constituted from which board thickness, the amount of 
distortion was able to be small stopped from the 
conventional example, so that the direction of this operation 
structure had the small amount of distortion and board 
thickness was moreover made thin as compared with the 
conventional example. For example, the amount of torsion 
of the mask frame 30 of 0.9 mm of board thickness that 
installed the support 32 of this operation structure decreased 
21% rather than the conventional example. 
[0055] 

As explained above, according to this cathode ray tube 
display, the rigidity of a mask frame can be increased by 
having used the support of the structure mentioned above. 
Without changing the board thickness and the ingredient of 
a mask frame by this, since the time of high brightness use 
and a heat process can decrease torsion deformation of a 
mask frame at the time of passage, landing change of an 
electron beam can be compensated and degradation of local 
color purity can be prevented. 
[0056] 

Also, since the variation rate of the mask frame by support 
can be carried out with high precision along the direction of 
a tube axis, the variation rate of the body of a shadow mask 
accompanying the thermal expansion of a mask frame can 
be compensated certainly. This becomes possible to display 
high resolution and a high definition image. 
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[0057] 

In addition, increasing the rigidity of a mask frame, since 
the support of the structure mentioned above is formed by 
carrying out crookedness molding of the plate of one sheet, 
it can simplify the structure and can decrease in number 
manufacture variation and a manufacturing cost. 
[0058] 

Also, this invention is not limited to the structure of each 
above mentioned implementation, and deformation and 
modification various in the range that does not deviate from 
that summary are possible for it in the phase of that 
operation. Also, the structure of each operation is combined 
as suitably as possible, and may be carried out, and the 
effectiveness by combination is acquired in that case. 
[0059] 

[Effect of the Invention] 

As explained above, according to this invention, a color gap 
can be controlled and the cathode ray tube display that can 
display high resolution and a high definition image can be 
offered. Also, according to this invention, the cathode ray 
tube display that can control torsion deformation of a mask 
frame by low cost can be offered. 
[Brief description of the Figures] 

Fig. 1 is the horizontal sectional view representing roughly 
the structure of the cathode ray tube display concerning the 
structure of 1 implementation of this invention. 
Fig. 2 is the front view representing roughly the structure of 
the shadow mask unit applied to the cathode ray tube 
display represented on Fig. 1 . 
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Fig. 3 is Fig. representing roughly the cross-section structure 
when cutting the shadow mask unit represented on Fig. 2 in 
accordance with a horizontal axis. 

Fig. 4 is the perspective view representing roughly the 
structure of the mask frame in the shadow mask unit 
represented on Fig. 2 and support. 

Fig. 5 (a) and (b) are Figs, representing roughly the structure 
of support applicable to the shadow mask unit represented 
on Fig. 2. 

Fig. 6 (a) and (b) are Figs, representing roughly the structure 
of support applicable to the shadow mask unit represented 
on Fig. 2. 

Fig. 7 (a) and (b) are Figs, for explaining the installation 
location of the support in the case of making the variation 
rate of the shadow mask unit represented on Fig. 2 carry out 
in the direction kept away from a fluorescent substance 
screen at the time of thermal expansion. 
Fig. 8 (a) and (b) are Figs, for explaining the installation 
location of the support in the case of making the variation 
rate of the shadow mask unit represented on Fig. 2 carry out 
in the direction brought close to a fluorescent substance 
screen at the time of thermal expansion. 
Fig. 9 represents the measurement result of the torsion 
deformation by the conventional example and this operation 
gestalt. 

Fig. 10 is Figure for explaining the measuring method of 
torsion deformation. 

Fig. 1 1 (a) and (b) are Figs, for explaining the variation rate 
of the landing location of the electron beam at the time of 
passage like the time of high brightness use, and a heat 
process. 
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Fig. 12 (a) and (b) are Figs, for explaining the installation 
location of the support in the case of making the variation 
rate of the conventional shadow mask unit carry out in the 
direction kept away from a fluorescent substance screen at 
the time of thermal expansion. 

Fig. 13 (a) and (b) are Figs, for explaining the installation 
location of the support in the case of making the variation 
rate of the conventional shadow mask unit carry out in the 
direction brought close to a fluorescent substance screen at 
the time of thermal expansion. 

Fig. 14 (a) and (b) are Figs, for explaining torsion 
deformation of a shadow mask unit. 
[Description of Notations] 
22 - Panel 
24 - Funnel 

28 - Shadow mask unit 

29 - Body of a shadow mask 

30 - Mask frame 

31 - Stud pin 

32 - Support 

36 - Electron gun structure 

37 - Deflecting yoke 




29 



Fig. 13 




Fig. 14 



